The flight crew of the Voyager aircraft were continuously exposed to a broadband noise for nearly 5 days during a trial flight, and for over 9 days during their nonstop flight around the world. Evaluation of the threshold shifts resulting from these exposures represents a unique opportunity to study the effect of human exposure to intense continuous noise for long durations. Postflight audiometry demonstrated that the 9-day flight did not result in larger hearing threshold shifts than those following the 5-day flight. Neither crewmember incurred a permanent threshold shift from these exposures. 
INTRODUCTION
Asymptotic threshold shift (ATS) was an important discovery of studies of long duration noise exposure effects on hearing (Mills et Nixon et al., 1975 ). This discovery has been an important factor in the development and refinement of hearing damage risk criteria for occupational and nonoccupational exposures that exceed typical 8 h workday durations, often by substantial amounts (Shaw, 1983) '. These studies demonstrated that, for humans, the growth in hearing threshold levels (HTLs) reached a plateau or asymptote as exposure durations exceeded 8 to 16 h. The ATS did not increase with continued exposure to the same noise for periods of up to 48 h, the maximum duration of these studies. Recovery from asymptote to preexposure threshold levels was prolonged for the longer exposure durations, reflecting a greater hearing damage risk for the longer durations. The period of time required for recovery was at least as long as the duration of the continuous exposure (Nixon etal., 1977; Stephenson etal., 1982) . It would be highly desirable to empirically verify the relationship between ATS and permanent threshold shift (PTS). It has been assumed by some that exceptionally long duration noise exposures may result in incomplete recovery to preexposure hearing thresholds. Likewise, the recovery process may be delayed and an increased risk of permanent hearing loss incurred when the exposure is severe enough to cause threshold shifts that exceed 45 dB (Miller, 1974; Ward, 1960) . Although ATS data are used to estimate the maximum amount of permanent threshold shift from a given exposure condition (Ward, 1975; Mills, 1976; Mills et al., 1979) , reasonable ethical considerations would not permit human exposures to the experimental conditions required to verify the relationships between ATS and PTS.
The nonstop flight around the world by Dick Ruttan and Jeanna Yeager in the Voyager aircraft resulted in an exceptionally long noise exposure for both crewmembers. In a trial flight lasting 111 h and 44 min, and in the nonstop flight around the world (216 h, 3 min), both crewmembers received continuous noise exposures that have not been duplicated in a laboratory and would be highly unlikely to be duplicated in any occupational and/or natural environment. Their pre-and postflight audiometric data therefore represent a unique opportunity to evaluate the effect of very long duration noise exposures not measured before on growth and recovery of hearing threshold shifts in humans.
I. IN-FLIGHT NOISE EXPOSURES
The Voyager aircraft interior noise levels for both the cockpit area and the rest area are shown in Table I The greater levels of TTS observed in the lower frequencies correspond to the spectral dominance of these frequencies in the overall noise exposure. The TTS observed in the higher frequencies reflects the ability of low-frequency noise to affect more basal regions of the cochlea (Mills et al., 1979) . Since the noise exposure was not confined to a single octave band, there was no single second peak, as reported by (Ruttan, 1988 ) . Also, it was not possible to control the time between the flight termination and the initiation of the "immediate" postexposure tests. Nevertheless, both crewmembers sustained considerable TTS from the 9-day flight, and it is apparent that this exposure did not result in larger threshold shifts than those following the 5-day flight. The lack of an increased level of TTS between the 5-and 9-day exposures is consistent with results from animals exposed to moderate noise levels for equivalent or greater durations (Mills, 1973 (Mills, , 1976 ; Bohne and Clark, 1982).
Audiograms were obtained for each crewmember 24 h postflight for both the 5-and 9-day flights. Since monitoring audiometry was of peripheral concern, it was not possible to schedule multiple postflight audiometric tests in order to closely monitor TTS recovery patterns. Twenty-four hours following the 5-day flight, both crewmembers had experienced improved hearing sensitivity at all frequencies. One is 
IV. CONCLUSIONS
Audiometric data were presented for two persons exposed for 5-and 9-days to in-flight broadband noise with a predominantly low-frequency emphasis. Although the noise exposure levels could not be precisely quantified, levels were clearly adequate to induce substantial shifts in hearing threshold levels. The present data demonstrated that the hearing threshold shift following the 9-day exposure was no greater than that following the 5-day exposure. Hearing levels returned to preexposure values, signifying no measurable permanent threshold shift.
